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1; A filter device with an oblong housing 

comprising two flow spaces separated from each other by 
membranes, preferably including- a bundle of hollow fibers 
held, in the housing, where the; fiber cavities constitute 
the one flow space and the £?pace surrounding the bundle 
of fibers constitutes the. other flow space, and 

comprising at least one connection or- connecting piece, 
preferably two '[ connections or connecting pieces for each 
■• flow space,; 

characterized in ? . 

.that, the -connections (8 to 11) are . disposed on one side 
b£ the housing (1) and their center lines extend parallel 
to each other. r 
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INVENTION TITLE: 

Filter device and apparatus for holding the same 



The following statement is a : full description of this invention, including the best method 
of performing it known to me/us:- 




This invention relates to a filter device comprising an ob- 
long housing with two, flow spaces separated from each other 
by membranes, preferably including^ bundle of hollow fibers ' 
held in the housing, where the .fiber cavities constitute the 
one flow space and the space surrounding the bundle of fibers 
constitutes the other flow space; and comprising at least one 
connection or . connecting piece, 'preferably two connections or 
connecting pieces for each flow stface, and an apparatus for 

■ ' ' •■ C £ ■ 

holding ..the same. . 

Filter devices of this kind, which are used for instance as 
dialyzers, hemof liters or ultraf liters, are known in differ- 
ent embodiments ... 

Such filter devices preferably used as dialyzers have been 
described for instance in EP 0,441,721 Bl and EP 0,525,317 
Al. • • 

'" . ' ■ ' ' ■ 

From bE-36 41 843 Al there, is known a hemodialysis devxce in- 
cluding a sterilizing means, where filter* device^, as men- 
tioned above are used on the one hand as dialyzer| and on the 
Other hand as sterile filters for the hemodialysis solution. 
• • • . ' .. .. • . s. ' % 



Filter 1 devices as mentioned above usually consist of tubular, 
housings with end caps, which are provided with two axial and 
two radial connecting pieces for the liquids to be passed 
therethrough. The connecting pieces are connected with tubes 
arid/or pipe systems by means of usual connections or connec- 
tors. These connections not only can frequently.be effected 
by means of complex manipulations, but in addition require 
expensive connecters with a complicated connection technique, 
which render the application more expensive. Moreover, the 
connectors may also be the reason- for leakages, which in par- 
ticular in the hemodialysis can lead to serious damages to 
health.. 

It is therefore the object of the invention to create a. fil- 
ter device as described above, which provides for a simple 
and safe connection to a tube or pipe system. 

In accordance with the invention, this object is solved in 
that the connections are disposed on one side of the housing 
and the center lines thereof extend" parallel to each other. 

The filter device in accordance with the invention, can be 
connected quickly and easily with a filter or dialysis ma- . 
chine or a housing holding the filter device by plugging it 
in such that the connections or connecting pieces come into 
sealing engagement with mating connections or connecting 
pieces, the connections or. connecting pieces and the counter- 
parts thereof should only be adjusted to each other such that 
they can sealingly be connected with each other by plugging 
them in or also by. pushing them together. 

From W08 8/018 95 filter devices as described . above are- known, 
whose end- caps mounted on their tubular housings are provided 
with passages: extending parallel to each other and communi- 
cating with one of the. two flow spaces, so that by placing 



h other the same can be com- 

the «u« -ices ";;*r the «*- <*- 

bi »ed to filter batter.es. » « o£ ^ filt « 

vi o.s are- connected » holes «. braced with each 

de , ices with the ali^r; there on the outer sides of 
oth « by means o£ screw vhich M « y connectrne 

tM w -^rre^ ends or the throe* hoies 
tS'se^sinietsoroetiets.. 

™=,r have tubular orifices- 
The connections may have t 

w~ Hi«5t>osed in mutually 
-;.''««« the connections may be. dispose 
Th e orifices of *m. pl&ne . 
parallel planes or also 

: - ■' 1 • ■ -«r e s expediently lie on a common 

tar •■ ines of the orifices expeax j 
The center lines o include the center line o* 

housing or extent ^ 

aLs0 lie on mutually parallel planes, which 
The orifices may also lie o 

extend radial to the housing. 
r Pferr ed embodiment it is provided that 

, In accordance with a ^«£* t ^ end caps of the housing- 
the connections are dispose at th expe diently 
In this embodiment, the fusing i-l ^ so th at 

consists of a tub, thinner and thus in a mate- 

th e housing wall may be design connectin g pieces 

• rial-saving way- When • designe d more 

are pr ovid,d at^e end caps the^ ^ ^ ^ 
rugged without applying a 

4- is provided that 
*>»<rr«>d embodiment it is p^ 
In a oo.rd»nc.»ith a preferred e)ltending over 

th. end caps are provrde d wrth "d ^ „ pm lnto 

Wbdtto. surfaces ^"^^ the cap ed g .s. In this 



kee ps the housing portion enclosed between the caps free from 
connections and stresses resulting therefrom. . 

The invention furthermore relates, to an apparatus for holding 
filter devices with radial connections, preferably filter de- 
vices as described above. 

Filter devices, which are usually designed for single usage 
mU st be able to be connected easily, quickly and safely wxth 
,a filter or dialysis machine and be exchanged quickly and 
easily. \ . 

An apparatus for holding filter devices with lateral connec- 
tions, whose center lines extend parallel to each other, 
preferably filter devices as described above, is character-, 
ized by -a means for positioning the filter device in a posi- 
tion for holding the same, in which its connections or con- 
necting pieces are aligned with the spouts of the holder, and 
by means of which the correspondingly aligned connections or 
connecting pieces can sealingly be pushed or pressed onto the 
spouts: The means may consist of a guideway including two 
guide sections, of which the first one is used for mounting 
and positioning the filter device and the second one is used 
for moving the filter device into the correct position, so 
that the connections or connecting pieces of the filter de- 
vice are pushed onto the spouts with a sealing contact. 

The means may also corisist . of a pivoted support for the fil- 
ter device, into which the same is hung for positioning, so 
that when the filter device has been.hung into.the support, 

.its connecting pieces can be pressed onto the spouts of the 

; holder in the correct position. 

The means may also consist of a' guiding means provided with 
• an actuating, means/into which guiding means the filter de- 
vice is inserted, and which guiding means subsequently pushes 



or urges the filter device in the direction of the holder 
such that its connections or connecting pieces come into 
sealing engagement with the spouts. 

A preferred embodiment is characterized by an oblong frame- 
or housing-like holding member,' which is provided with guxde- 
ways for receiving mating guiding pieces of the filter de 
vices for aligning the same in transverse, direction and xn 
the depth thereof, and with a stop member for aligning tne 
same in lonaitudinal direction', where extensible spouts are ; 
provided, which in the aligned condition of a mounted fxlter 
device come into sealing engagement with the connecting 
pieces thereof. 

Expediently, the guideways consist of grooves, whose flanks 
are provided with grooves or undercuts parallel to the edges 
thereof, into- which. mutually parallel ribs are engaging, 
which are disposed as mating guiding pieces laterally of the 
connections or connecting pieces of the filter devices. 

The flanks or edges of the upper groove may be provided with 
the stop member. 

. In accordance with a particularly preferred embodiment it is 
' provided that the. spouts are disposed on a sliding block, 
which is movably guided in the holding member in the direc- 
tion of the" longitudinal axes of the spouts, that the sliding 
block is loaded by at least one spring element in the direc- 
tion of the mounted filter device, and that there is provided 
a means tensioning the spring element, upon release of which 
the spouts are snappingly engaged in the connections or con- 
• necting pieces of the mounted filter device. In accordance 
with this aspect of the invention it is ensured that upon 
mounting and centering the filter device. on the holding mem- 
ber the connection between the connections or connecting 
pieces of: the filter device and the spouts and thus with the 
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ily- 



• -no the spring element may consist of a tog- 

2 ::::: u « — . 

pieces of the mounted filter device." 

i,w » further preferred embodiment it is oto- 
„ .ccordance wrth , spouts 

vW ed that the ^ „ ^.rent 

is mounted m a carriage, . of the fil- 

- connections or connecting pieces oi- 

. for a limited movement. 

rto didinq block may be provided 
.. thrill* device, which positions the earrrage. 

T he positioning means «^^Ca: 
inclined surface, which engage m a stop g 



device. 



- «- <-h e invention will subsequently be ex- 

Fi „. i shows a view of that side of the f ilter device into 
■ which open the connections thereof. 

nj. 2 shows a section through the filter device along 

* A- a of rig. if 
ft- 3 shows a side view of .the filter device in accordance 
with Fig- 1. rotated by 90% 




Fig. 4 



shows a top view of the filter device in accordance 
with Figs. 1 to 3, 



Fig. 5 shows a perspective view of the housing of the filter 
device with lifted end caps, 

Fig. 6 shows a perspective view of the filter device in ac- 
cordance with Figs. 1 to 5, which has been inserted 
in a holding member of a filter or dialysis machine, 

Fig. 7 shows a perspective view of the holding member in ac- 
cordant with Fig. 6, without the filter device held 
in the same, 

Fig. & shows a rear view of the holding member in accordance 
with Figs. 6 and 7, 

Fig. 9 shows a section through the holding member along line 
A-A of - Fig. 8, 

Fig. 10 shows a section through the holding member along line 
B-B of Fig. 8, 

Fig. 11 shows a section through th° holding member along line 
C-C of Fig. 8, 

Fig. 12 shows a section through the holding member along line 
D-D of Fig. 8, 

Fig. 13 shows the carriage of the holding member, which car- 
ries the lower spouts, in an exploded view of its in- 
dividual components. 

The filter device consists of a tubular housing i, whose ends 
have enlarged diameters due to bell-shaped edge portions 2. 
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At the inside of the bell-shaped edge 2, freely protrudxng 
strip-like projections 3 are connected, which have approxx- 
ma tely the same distance from each other over the periphery 
and are aligned with the cylindrical wall of the housxng 1. 
These strip-like projections serve to hold the sealing com- 
pounds bonding the ends of the bundle of fibers not repre- 
setited here. - _ 

The end faces of the cylindrical edges 4 of the approximately 
cup-shaped end caps 5 are bluntly abutting against the ring-, 
shaped end faces of the bell-shaped edges of the housxng x. 
The end faces of the end caps 4 and the edges 2 of the hous- 
ing 1 are sealingly bonded or welded together. 

On- the convex bottom surfaces. 6 of the end caps 5, radially 
extending nose-shaped beads 7 have been mounted, which pro- 
trude beyond the caps 5 towards one side. Into the ends of 
the beads radially protruding beyond the end caps 5 two con- 
nections 8, 9 and 10, 11, respectively, are opening, whose 
orifices lie in a common plane parallel to the center Ixne of 
the housing- 1. The outwardly disposed connections 8, 11 com- 
municate with the fiber cavities not represented here, . ^ 
.whereas the inner connections 9, 10 open into the space o. 
the housxng enclosing the bundle of fibers. 

The orifices of the- connections 8 to 11 are enclosed by the 
end face of the beads 12, 13 in a frame-like manner, which 
beads are- provided on their outside with outwardly protrud- 
ing, mutually parallel ribs 14, 15, which serve to anchor the 
- connections on a holding member of the housxng, which is pro- 
vided with mating connections for the connections 8 to 11, 
where connecting . the connections can be effected by simply 
plugging or pushing them in. 

1 The housing 1 and the caps 5 usually consist of injection- 
.molded plastic parts.. 
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Fig. 6 illustrates a holding . member designated as a whole by 
the reference numeral 21, which in a manner not represented 
here- is attached to the housing of a filter or dialysis ma- 
chine, into the holding member 21, the filter device as de- 
scribed in Figs. 1 to 5, which has been, designated as a whole 
by the reference numeral 20, has been inserted such that its. 
j connections 8 to 9 are tightly connected with extensible 
spouts of the holding member 21. 

The holding member .21 consists of a concave housing 22 whose 
open side is connected with the housing of a filter or dialy- 
sis device such that its peripheral edge rests against the 
outside of a housing wall - 

The concave housing comprises a central recess 23, so that 
upper and lower housing portions 24, 25 protrude and enclose 
the recessed central housing portion 23. 

in the protruding upper and lower housing portions 24, 25 
aligned grooves 26, 27 are provided, which are freely glared 
to the top in a funnel-shaped way. In their opposing flanks 
the aligned orooves 26, 27 are provided with further grooves 
28, 29, which towards the outside are defined by shoulders 
30, 31. The upper shoulders 30, 31 are provided wrth step- 
like stops 32. :. 

The width of the nose-shaped beads ; 7 of the filter devices 20 
directly before the ribs 14, 15. forming the outer edges cor- 
responds to the distance between the shoulders 30, 31 of the 
grooves, 26, 27, so that the filter device can be inserted 
from the top via. the funnel-shaped inlets into the grooves 
2.6 27 of the holding member such that the ribs are guided in 
the g-ooves 28, 29 provided in the. flanks and engage behind 
the shoulders 30, 31 of the grooves 26. 27. The frame-like 
end faces of the beads 12, 13 can be pushed into the grooves 



26 ; 27 of the holding member 21 until the lower edge 33 of 
thl frame-l^e border of the end face of the upper bead-12 
the frame 1-ke ^ sho alders 30, 3i, in 

against „h stops 3 . . ^ ^ ^ ^ 

this position, the two upper sp g 
respect to the upper connections 8, 9, so ma 
can be engaged in the connections. 

" 'V. ifi 37 are engaged in the lower connections 
The lower spouts 36, J/ are euy<* y 

.10, 11 upon corresponding alignment. 

-«= -it 35 are disposedlbn a sliding block 40, 
The upper spouts 34, 35 are oa P longi tudi- 

^th, housing. The pins 41 to 44 are provided wx^larged 
heads on which the one ends of compression springs are sup 
pSed. whose other ends abut .against the sliding bloc, 40 
anfact on the same in the direction of the housing wall 46. 
" the side walls of the housing 21 a shaft ,7 is rotatably. 

r hi inng. 9, B V >eans of the ' lever 48 ^ -eccentric 49 
can be rotated into its dead center position or beyond its 
H center position, in which the sliding block is moved to 
. Se inside on the Pins.41 to -45, so that the springs are n - 
. ased even more. In this biased form, the filter device 20 is 

Inserted into the grooves. 26, 27. Khen the lever 48 is now 
. swlveSd inw*rds from its upright position, the — ^ 
Z£ snap into its position shown in Fig,, 9, so thac the com 
■ Ssion springs .ove the sliding block . 40 to the outside .» 
seSngiy connect, the spouts 34, 35 with the connections or 
. electing pieces 8, 9, so that the spouts 34, 35. are con- 
nected with the connecting pieces 8,; 9. 

The pin *5. which .is not enclosed by a compression sprang, 
1 serves to guide the - sliding block 40 in the housing 21. 



The- spouts 36, 37 are disposed on a sliding block 50, which 
S guided on rhe pins 51 to 55, whose front ends^have been 
screwed into the block 56, where the pins 51 to 54 enclose 
screwea m SUOP orted on the one hand on 

compression springs, which are support 

the enlarged heads of the pins and on the other hand on the 
.sliding block.50. The further pin 55 exclusively serves to 
guide the sliding block 50. 

in the side walls of the block 56 a shaft 58 is supported, on 
in the side wan mounted, which in the manner 

: ■ M oJlc 50 is provided with a centering pin 65 in 
The sliding block 50 is P«v . . rk 56 in g 

Hhp with the spouts, which extends through the block 56 
line with tne spo . Drovi ded with an in- 

• .further hole 66. The centering pin 65 is provi 

* clined face; as shown in .Fig ... . 

spouts" 36 and 37 as:«ell as the centering pin 65 extend 
through the bottom of. the groove 27 in an 
; shown in Tig-^, invhich the, same are movable to a limited 

tion of the housing 2%. . .. .. 

~ on^the outside of the housing 22, the shaft 58 carrying the 
' Itekie 59, 60. is provided -with a lever 72, by means of _ 
.V which, tVie eccentric shaft can- be. rotated. , 



\- „ rt e filter module 20 into' the grooves 26, 

" TTl^ the Z levers 48. ana 12 ere brought 
27 of the housing 21/ rne w 

Lto the vertical position, so that the eccentrics wiUbxas 
the sliding blocks 40 and 50 as described above and the 
the sliding positi on. Subsequently, the fil- 

spouts are in their engagea t>« . 

. • ^*.^ri -int-n the qrooves, until the lowet 
ter module 20 is inserted into tne gr , 

ported on *?J*"> *- Iev , c 48 ls ^ shifted as shown . 

- Che tuts.,, into • snapping - 

seeling engagement with the connections 8, 9. 

Stagnantly, the lower lever ,8 is also shifted soothe 
ibwer sliding biocr is extended and the spouts 86 37 co 
into snapping engaged with the cgnnect.ons 10, IX of th 

£il ter «od»le. If*. > « 

frt , snouts from the connections 10, 11 is not -ds 
tance of the spouts f ed the adjusting pin 

lutely correct, the same.wiu * 

65 wnose inclined surface acts upon the upper edge of th. 
Le-lilce. border of the end face of the lower beaci 3 the 
fil ter module ahd by. means of its inclined surface 67 lift- 
the carriage-like block 56 to such an extent that the aligned 
^ spouts 36, 37 can move into the recesses 10, .1. 

stt.ch.ent in a ^^TZ^Tlt 

rii, oonc.™ ho»sing:21 and the sliding blocks "^"^ 
carriage like bloc* 56 say consist gf iujeetron aolded pies 
'..tic .parts*.' 



.« «•- 
« • 
» « 

« « » 



THE PT.*TMfi DEFINING THE INVENTION ARE AS FOLLOWS: 

1, A filter device with an oblong housing 

' comprising two flow spaces.; separated from each other by 
; membranesV preferably including a bundle of - hollow fibers 
held in the housing, where the fiber cavities constitute 
\ the one. flow space and the .space surrounding the - bundle 
of fibers constitutes the other flow space, and 

comprising at least one. connection or connecting piece, 
. preferably two connections or connecting pieces for each 
■•■ flow -space, 



characterized in 

that the connections (8 to 11) are disposed on one side 
of the j housing (1) and their center lines extend parallel 
to. each other. 



2. The filter device as .. claimed in claim lr characterized: in 
that the connections (8 to ill haye tubular ^orifices:. 



The filter device as claimed in claim 1 or 2, character- 
ized in that the orifices of the connections (8 to 11) 
lie in mutually parallel planes. 

"The. filter device as claimed in any of claims 1 to 3, 
characterized in- that the orifices of the connections (8 
to 11) lie in a common plane. 

The filter device! as claimed in any of claims 1 to 4, 
characterized in that the center lines of the connections 
(8 to 11) lie on a common longitudinal plane. 

The' filter device as claimed in- any of claims Ho 5, . 
characterized in that the center lines of the orifices (8 
to 11) lie on mutually parallel planes. 

The filter device as claimed in any of claims. 1 to 6, 
characterized in that the connections (8 to 11) are pro- 
vided at the end caps (5) of the -housing (1). 

The .filter device as claimed in any of claims .1 to 7, 
characterized -in that the end caps (5) are provided with 
radial beads (7) extending over the bottom surfaces (6) 
thereof, into whose ends protruding beyond the cap edges. 
(5) the connections (8 to 11) are opening. 

An apparatus for holding filter devices with .lateral con- 
nections or connecting pieces, whose center lines, extend 
parallel;, to each other, preferably filter devices as 
claimed in any of claims 1 to 8, characterized by a means 
. for positioning the filter device in a position wi^h re- 
spect to the holder in which the connections or connect- 
ing pieces thereof are aligned with the spouts of the 
holder, arid, which are provided with guiding means which 
ensure a subsequent combination of the connections and 



connecting pieces with the spouts such that the same come, 
into sealing engagement with each other. 



. The apparatus as claimed in claim 9, 
characterized by 

an oblong frame- or housing-like holding member (21) , 
which is provided with guideways (26/27) for receiving 
mating guiding members (14, 15) of the filter device (20) 
for aligning the same in transverse direction and in -the 
depth thereof, and with a stop member (32) for aligning 
the same in longitudinal direction, and by extensible 
spouts .(34, 35; 36, 37) which in the aligned condition of 
' a mounted filter device (20) sealingly engage in ihe con- 
nections (8 to 11) or connecting pieces thereof . 

11 The apparatus as claimed in claim 10, characterized in 
that the guideways consist of grooves (26, 27) , whose 
'. flanks are provided with grooves (28, 29) parallel to 
their edges, with which mutually parallel ribs (14, 15) 
come into engagement, which as mating guiding members are 
disposed laterally of the connections or connecting 
.. pieces (8 to 11) of the filer devices- (20) . 

12. The apparatus as claimed* in claim 10 or 11 s , characterized 
in that the flanks or edges cf the upper groove (26) are 
provided with the/stop member (32);. 

,13. The apparatus as claimed in any of claims 10 to 12, char- 
acterized in that the spouts (34, 35; 36, 37) are pro- 
vided on a/sliding: block (40, 50), _ which in the direction 
•of their longitudinal axes is. movably guided in the hold- 
ing member (21) , that the sliding block, (40, 50) is 
loaded by. at least one spring element; in the direction of 
the mounted filter device, and that a means tensioning 



the spring element is provided, upon release of which the 
spouts snappingly engage in the connections or connecting 
pieces of the mounted filter device. 



14. The apparatus as. claimed in any of claims 10 to 13, char- 
acterized in that the means tensioning the spring element 
consists of a toggle lever or an eccentric, which in its 
tensioning position has been moved into its dead center 
position. 

15. The apparatus as claimed in any of claims 10 to 14, char- 
acterized in that the sliding block (50) of one side : car- 
rying the spout is mounted in a carriage- like block (56), 
which for adaptation to different distances of the con- 

\ nections. or connecting pieces (8 to 11) of the filter de- 
vice provided on the end face is guided for a limited 
movement in the holding member (21) . . 

16.. The apparatus as' claimed in . any of claims 10 to 15, char- 
acterized in that. for alignment of the carriage-like . 
. . block (56) the sliding block (50) is. provided with a po- 
. s it ioning means (65). 

17. The apparatus as claimed in claim 16, characterized in 

that the positioning means consists of a pin (65) with an 
/inclined surface (67), which acts on a stop edge of the 
filter device (20) . 



18 A filter device substantially as hereinbefore 
described with reference to the drawings and/6r Examples. 



19 The steps, features, compositions and compounds 
disclosed herein or referred, to or indicated in the 
specif icatipn and/or claims of this, application, 
individually or collectively, and any and all combinations 
of any two or more of said steps or features. 



DATED "this TWELFTH day of -TONE 1998 
Fresenius Medical Care Deutschland Gn 

by DAVIES CQlilSON CAVE 

Patent Attorneys for the applicant (s) 
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